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BEAM:

Basic Envisat/ERS ATSR and MERIS  Toolbox

- user friendly tool for the exploitation of (primarily) optical
data

- developed in the frame of an OSSD project

- free distribution under GNU public license (incl. source code)
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Scientific data processors for
specific applications

Generic analysis tools
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BEAM is an open source Java platform for the
development of remote sensing applications

• Java™ API (Programmer’s guide)
• User support: Plug-Ins, Issue tracker, Community Wiki,

 1200 registered users
 12 000 downloads

•  VISAT users
   - Open, browse, visualise, analyse EO data
   - Export data to other formats (HDF5, HDF-EOS, GeoTIFF, DIMAP)

• Data processor users
- Assess performance of new methods and algorithms
- Generate new products not available from the Ground Segment
- Integrate BEAM processors into operational processing chains

• Developers
- Use BEAM libraries for their own developments
- Contribute to BEAM open-source development
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• Envisat: MERIS, AATSR, ASAR
• ERS: ATSR, SAR
• Terra & Aqua: MODIS (OBPG Level-2)
• Nimbus7: CZCS
• ADEOS: OCTS
• ALOS: AVNIR2, PRISM
• Metop & NOAA: AVHRR/3
• Landsat: Thematic Mapper
• Proba: CHRIS
• SMOS: MIRAS (Microwave Imaging Radiometer using Aperture Synthesis)

• Sentinel-3 (OLCI, SLST)

Supported Missions/Instruments
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http://envisat.esa.int/beam

Former releases

Source code (Java)

Various platforms

Free download
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BEAM is composed of
exchangeable modules
(Plug-ins)

Module manager used to:

- inspect installed modules

- install new modules

- update modules

- uninstall modules
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A typical  BEAM use case

• Algal bloom (spring bloom 2008) in the North Sea shall be studied
• A MERIS and a MODIS product are available of this day
• A ship was at sea taking measurements

• Tools for analysing the bloom:
– Map Projection Tool for co-locating MERIS and MODIS product
– Colour palette tool for enhanced visual interpretation
– Importing coordinates and display pixel values along the track
– ROI manager for investigation of dedicated areas
– PIN manager for investigating pixels at measurement stations
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VISAT
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VISAT
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Map projection
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Analysing Transects

Manipulating the 
colour table

MERIS MODIS
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Managing ROIs
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Analsyis tools
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Band Arithmethic
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Plug-In Modules
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•Algorithm developed by R. Doerffer, GKSS Institute for Coastal Research, Germany
•Implemented as BEAM Processor by Brockmann Consult, Germany

•Processing of MERIS L1b data
•Adapted to coastal and inland waters (lakes in Spain, Finnland, Germany)
•Based on neural network inversion of bi-directional radiance reflectances

•Atmospheric correction procedure generates:
– Water leaving radiance reflectances (12 bands)
– Path radiance reflectances
– Transmittance
– Aerosol optical thickness

•Water retrieval procedure generates:
– IOPs: total absorption & scattering
– Absorption of CHL and YS
– Downwelling irradiance attenuation koefficient k
– z90 signal depth

Case 2 Regional Processor

Concentrations of CHL & TSM dry weight
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Case2 Regional Processor

H. Schiller and R. Doerffer,
Improved Determination of Coastal Water Constituent
Concentrations from MERIS Data.
IEEE transactions on geoscience and remote sensing,
vol 43, pp. 1585-1591, 2005

Atmospheric correction

Water retrieval

Neural networks trained
with simulated spectra
(Monte Carlo/Hydrolight)
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North Sea
German Bight Elbe

TOA RL RGB

100 km

Helgoland
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Water leaving radiance
reflectance RLw RGB

Path radiance reflectance
560 nm
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RLw measurement with Trios spectrometer

Trios spectrometer for measuring water surface radiance (RLs) and sky radiance (Lsky)
A further spectrometer measures downwelling irradiance, Ed.
Water leaving radiance reflectance is computed :

RLw = (RLs-Lsky*FR)/Ed     (FR: Fresnel reflectance 0.025)
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Transect Cuxhaven – Helgoland (North Sea)

with sample stations
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Conclusion

• BEAM is very well received by users

– free SW - rich functionality - easy to use - openness - good user support

• BEAM provides basis technology for EO data processing services

• General purpose Core API used for other toolboxes e.g. NEST (ASAR,
Radarsat, TerraSAR-X),   Sentinels

• BEAM used in multiple open source applications, e.g.

– UNESCO training software, various scientific processors, operational
applications (e.g. Marcoast, G-POD)

• ESA driving the development (in response to user needs)

• Further BEAM extensions in preparation
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Total suspended matter
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Radiance reflectance: separation of
atmosphere

Band 5
560 nmRL_path RL_w

RL_w (RGB)RL_toa



MERIS US Workshop, Silver Springs, 14th July 2008

Norway

Denmark

Sweden

Germany

North Sea

Baltic Sea

Skagerrak

100 km

MERIS FR TOA RL RGB
June 6, 2008



MERIS US Workshop, Silver Springs, 14th July 2008

Water leaving radiance
reflectance RLw
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MERIS 20050901 Chlorophyll
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Water leaving radiance
reflectance RLw RGB
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Path radiance reflectance
560 nm


